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vion^tier an Occidental basmessman, who believes **hlAself parciciilc 
_jp:^3t ^gociating names wi:h jfaces, on his initial /isit to cnr; Orie/i 
;.:er meeting a number of people he feels quite perplexed since r.e can/y'e- 
-member .names but can no longer readily assign them to the appropriate/L4<;es . 
'^^3n, ho,weve5^^our businessman no longer experiences this dif f iculty //More- 
V^;5r, he 12 low 'puzzled that at one time all Orientals seemed to "lo// alike'' 
since tn.ese people. now appear to be as different as.nis Occidental Acquaint- 



Sugh an experience as this represents a type of perceptual ife^rning 
^;hicn may be called schematic concept formation (SCF) . Sriefly^V^ schema is 



x|nto a scnema, 
ated s: 



'inderstood as a scatiscically, defined ^onceot. Sc+iematic jjynzept tortna- 
consists of abstracting the common elements or properties /cJt a defined 
Thereafter, both discrimination and reteoycion are fa-** 
inca only (deviations from the*scnema need be procej^/^d for ^nv 
ciiss^ exemplar . Thus our ^hypofaetical businessman could not A^it ially differ- 
entiate among Oriental faces because ail these faces" deviat^/ from Iris pre- 
viously acquire American "'face" schema or prototype in an Almost identical 
manner. The -dif f erentiatibn became much easier once he ac(;Juired the Oriental 
"face"' schema since a particular Oriental face could thence remembered simply 
as a deviation from this schema'. 



Lippsitt and Serunian (1963) have shown that normal children improve 
from kindergaxden.to third grade in .solving certain oddity problems. Moreover^ 
evidence exists,, (e.g. Honkavaara; 1958; Jones, 1971"; Spitz., 1964). tnat in a 
variety of perceptual tasks both backward and mentally retarded children can . 
abstract a concept from a set of varying instances representing that ^concept . 
In the natural ^environment , however^instances repr.es^nting many concepts or 
^ schemata are mixed together. If schejiatic encoding is to be used, humans 

must be able t^o distingui^Sh between -members of different schema families and 
associate each instance with its appropriate schemaTf amily. 

\ Although a considerable amount of evidence e:yists (e.g., Attneave, 1954, 

1957, 1959; Edmond^ & Mueller, 1967af 1967b, 1967(i, 1970)" that humaa adults 
can readily .perform this task, a most relevant que^stion concerns how this ' 
abilit^s which^is basic for cognition, develops ^^h age and experience. In 
in attempt to Answer this question » children ranging from 6 to 12 years of 
age were* trained either with or without knowledg? of results (KRY in an oddity 
diacrimination task to distinguish patterns representing a schema family from 
patterns belonging to different schema families/"" In previous rese&rch using 
adults (Edmonds, Evans & Mueller, 1966), the ifkect of KR was tt> indicate the 
relevant dimensions (schema) along which o^ddity was to be sought rather than 
to assise SCF per se. This same result was ^:<bected at these earlier age 
• ?"-els' if SCF is a "basic, spontaneous proces^/itiich can be done with onlv 
r:-^:? informat;ion in the stimuli th^selves. I 

House (1966) and Jones, (1971) have pbt^ned evidence that the^ ability to 
i^ strict rules or regularities \s related fcf I.Q. Using mentally retarded 
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-.:T^n .on« (.971; rouna significa-nc ■^ovr^Uzi ,r.. oecv^en osvra-cion .W-Ucv 
u --^roal scores measured zy :he U'lSC ...J S:ani -.-h:net. .^^^ tnese'" ' 

rriiacions are co be inceroreced wich caucion due ;o several bi'asine fac-orj 
aata does indicate chac .SCF ability might offer the Dossi^aitv a non-, ' 
.evise :^ -easur^ tne mtalleccu-il and d^velop-eica^ seines'. lo ^va'u- 
i:-- :nese suppositions' che relationship between I.Q. and SCF Derf or*iance"vas " 
ir.vestigated ac each,^f the six a^e levels. 
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■ ^ i.ie subjects ware 2-,0, studencs enrolled m grades f-cnrpu^., 'o at tne ' 
.-:=fcopal Day School, whl.h is located in Augusta, Ceorgia. ■•TMe lO ^tu^e.-^ts ' 
---lied at each of these si:-: 2?e levels were randonly. ^iss^n*-! tj Irouos 
- '"r" , ^""f "^e^^rred to as Group KR (kriowledge of resulf<coadition) aad Grouo'^ 
..r.S (no knowledge of result condition)-. Mental age variations were comDarafaie 
■ \t each of the chronologioal a|e levels. ' , \ 

: --terns . A computet p.rogram, V.ARGUS 7 (Ednond§ .S Evans, .1966; 'Zyans,* 1«67- v 
-^^onds & .Mueller, 1970), has been developed which allows quantif icacion 'n> ' 
Dattern populations in infogiacion tenns and permits Independent* -Eanipiilation 
or several population parameters. The, patterns from V.AKGUS 7 are similar in* ! 
aooearance to the '^istoform" patterns iatroduced by Fitts, Weinstein, -Rappa- 
^^r-t, .Anderson, i "Leonard (1936'). The V.iRGUS 7 patterns, "however, are oro- 
^■ac-3a rrom a seven element Markov process by mapping the 'elenents iatd column 
:=U_nts. A schema can be introduced Into the pattern^ by selecting Cransi- 
• !:ijnal probaqilities to favor a mc^^t probable sequence ^M?S) of cqlumn heignts; 
Jirrerent Mi'?'s constitute different schemata. ,A population of schemata -ma v 
^..oo be sampled by .forming random pennutations Cif colamn height sequences. 
Redundancy is determined by the magnitude of the. probabilities associated 
witn «acn step of the MPS, and- stimulus channel capacity in bits per • stimulus 
IS manipulated by changing the number of. columns in a oattern. All three of 
taese variables can be manipulate^ independently, .^lariipulations of schema and 
ric2undancy do not affect certain other potentially relevant* variables such as ' 
pne average pattej^i area. . . ' ' . 

. • » • 

In the present study c/ne V.ARGUS 7, computer prbgram psed four different 
^.ost probable column height sequences (MPS's), designated pattern sets PSi, 
?S2, PS3„ and PS4, to produce 67% redundant patterns containing 12 columns! 
These patterns had been used in previous r'eseardti and the MPS's (schemata) 
did not differ in difficulty. '■ ' • ■ 

• • • 

Task and Procedure. The subjects received five training triads, each of which ' 
consisted of two similar forms and one different form (e.g., square, rectangle, 
triangle). On each trial the subjects wer^ instructed to select the form that' 
was not like the others. All subjects correctly performed this task. E«ch 
subject was then given a 20 page booklet with three nonidentical VARQUS 7 pat- 
tarns printed on each page and apprepriately instructed to select/ the pattern . 
on each page that was "most idfferent from" the othe'r two pgtterqs. Sach page 
otjMe booklet, c on t a ine<^ two different PSI patterns and a third' paCtem chosen 
IK. random from PS2,- PS3, or^PSA. Thus- two of the patterns represented one 
schema and the third pattern represented a different schema.. 'ihe positiSh-'of 
the third pattern in each three pattern set was randomly varied. Both groups 
vere allowed 45 seconds to choose a pattern on aach page, proup KR was then 
told which pattern was correct: Group NKR received no feedback.' The inter- 
rrial interval was 25 seconds. 
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^ * <<c;>uits 'and DlsT:ussign , , ' 

• • * ' ' '' 

:W by 6 \2. levels of KR by b age levels) * analysis of variance based on 
■. naaoer o; patterns identifie'd correctly on. the last three odditv tria.ls in- 
-icacad that the a^e* main effect was significant (? = 8.67, df = 5/228, p' < \oi) 
..The KR main effect and tlje interaction were not sigiiificant. " ' ' . ' 

Comparisons- anong grade levels indicated 'that, e.xcept for the grade 5 and 
grade ,6 comi5arison, all {ferf onnancfe differences were significant (p < Ql for 
ail comparisons).. In other wo.rds,' the performance o*f the first graders was 
■ significantly above chance ^and performance significantly increased from grade 
, level 1 through grade level 5 both with and without -KR. .The results thus in- 
dicate that SCF abUiCy develops prior to age 6 but increases in 'efcf iciency un- 
ci, age'll or ^2. These findings are supported in an exner'iment by Aikeu & 
^.vi-liams (1973) which indicated no significant SCF oerform'ance differences be- 
cveen fifth graders and adults. Moreover, Aiken & Williams (1973) cortcluded 
cnat.any performance var»Lations ainong age levels "reflected ^accuracy rather than 
otategy differences, . ' • r • • ' 

In the presenf. study all performance 'comparisons between Groups KR and 
N-KR were nonsignificant. This result is consistent with previous Research 
(e.g. Edmonds, Evans & Mueller, 1966; Ediionds & Mueller, 1967a; EdmolWs & 
Mueller, 1967b) and lends further support to the." notion that sch&matic concept 
connation is a spontaneous .process whioh occurs" without need for ■ supplemen- 
tary information. . : 

i ' • \ 

■Correlations of performance by Groups .KR and NKR with both ^,Q. (Otis- 
Ljnnon Mental Ability Test) and mental age «ere not significant, ranging from . 

• .'.8 to .22, Shields, <3ordon & Evans ("1969) obtaine*d only moderate relation- 
snips between SCF, performance and traditional measures of 'intelligence.' These • 
data- suggest that_ performance on the SCF task may be admeasure of learning" ' 
ability that is independent of academic achievement." Th'e results of an ex-* 
periment by Price & Evans (1972) support this supposit&in . ;They< found that 
SX\- perroraance provided, a better prediction of leairning^ potential in disad- 

_vantaged, students than did ♦intellectual, capacity. Price & Evans (1972) believe 
Chat these a3d other 'related findings indicate that Che SCF task may prove 
useful as a non-verbal and perhaps culture-independent measure of certain cog- 

.ni^ive abilities. 
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Conclusions 
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The resuics indicate thac che abilicy co' learn concepts defined by 
-i:);eccs in Che environment wichouc any source of feedback or knowledge 
:■- r.'suits develops prior Co age 6 and increaseSvin efficiency co around 
-se 4.1 or 12. r-iis ability does nqt appear to b^ related Co 3c'an4ard ' 
measures of incelligence which sample whac has already been learned rather 
than measuring learning 'abilicy icself. Preliminary invescigacions In- 
-iicac-e^chac che schemacic concepc formacion cask may be a process orienced 
-easuTe of learning abilicy since ic shows -promise as a predictor of aca- 
^ca:.c poc^ntial in disadvantage* scudencs . .Research is currenciy being 
performed -co more adequacely evaluace chese findings. 
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